Introduction {#sec1-1}
============

Over the years, the use of tablets, mobile phones and interactive computing devices has increased. Social and business life is now almost a part of our lives, and after this point, our life will be more affected. We do not know the damages that the mobile phones give to the spine, especially cervical region, which makes our work easier and is a part of our daily life. In the age of we live, our posture of cervical flexion is increased. Many people use their phones for hours during the day with the increasing use of social media, and this has been taking place in our lives for almost 15-20 years.

Also, the use of tablets and PC's is much higher. There is a need for flexion of the cervical region to use these devices, especially mobile phones. Increased cervical flexion has a negative effect on cervical lordosis.

We tried to investigate the relationship between the duration of use and cervical lordosis. This is the first study to show how technological devices affect spinal alignment regarding usage time.

Material and Methods {#sec1-2}
====================

Patients with a complaint of neck pain in the young age population who applied to our polyclinic between 2013 and 2016 and did not have any additional problems were included in this study. The age range of patients in the study is 25-42. Patients are specifically questioned about mobile phone, tablet, and other devices (as gaming consoles) usage. They were asked how many years they have been using and how many hours in a day they spent in the flexion /hyperflexion posture. The value obtained by multiplying the year of usage and the average usage (hour) in daily life was determined as the total usage value. Criteria that we applied when we included patients in the study;

1 - Desk workers and people working in the cervical flexure posture were excluded from the study.

2 - Patients with the condition that could affect the spine were excluded from study (rheumatic diseases, ankylosing spondylitis, deformities, connective tissue disease, previous spine surgery, and significant cervical trauma)

3 - Patients who read books regularly in flexion posture were excluded from the study.

Patients were not grouped because there was not a risky value for cervical lordosis accepted in the literature, and the cut-off was taken as median value firstly. And after general ROC analysis was performed and the sensitivity and specificity of the cut off value obtained here were compared. The cervical lordosis angles were measured by the tangent method in the position of lateral neutral standing ([Figure 1](#F1){ref-type="fig"}). Cervical lordosis angles were statistically compared with total time (year x daily hour) of usage.

![It is shown the tangent method for measure cervical lordosis in our some case](OAMJMS-6-467-g001){#F1}

Results {#sec1-3}
=======

The cut-off value for risk differentiation was set at 12.5 degrees because of the median value of 12.5 degrees for lordosis. According to this, patients with lordosis angle \< 12.5 degrees were considered "risky" lordoz angle, patients with lordozis \> 12.5 degrees were considered "non-risky" lordosis angle. In this case, 50 % of the patients are in the lordosis risk group, and 50 % are not in the lordosis risk group ([Table 1](#T1){ref-type="table"}).

###### 

Descriptive Statistics

                        Frequency   Percent   
  --------------------- ----------- --------- ------
  Gender                Female      93        59.6
  Male                  63          40.4      
  Lordosis Risk Group   Non-Risky   78        50.0
  Risky                 78          50.0      
                                              
                                    Mean      SD
  Lordosis Angle        13.24       12.21     
  Age                   33.70       5.51      
  Usage Time            21.38       13.60     

Lordosis Risk Group is divided by the median value of 12.5 degrees.

The average age of the patients was 33.7, the mean duration of use was calculated as 21.38 he and the mean lordosis was 13.24 degrees. 59.6% of the patients were female, and 40.4% were male ([Table 1](#T1){ref-type="table"}). In the general ROC analysis, the cut off value was found to be 20.5 hy. When the cut off value is tested, the overall accuracy is very good with 72.4%. The true estimate of true risk is 71.8 %, and the true estimate of the true non-risk estimate is 73.1% The ROC analysis is statistically significant ([Table 2](#T2){ref-type="table"}).

###### 

ROC Analysis Results

                                            Total Usage Time   Female Usage Time   Male Usage Time
  ----------------------------------------- ------------------ ------------------- -----------------
  Cut-Off[\*](#t2f1){ref-type="table-fn"}   20.5               17.5                20.5
  Sensitivity                               71.8%              63.6%               91.3%
  Specificty                                73,1%              78.9%               67.5%
  PPV                                       49.4%              46.2%               54.0%
  NPV                                       50.6%              53.8%               46.0%
  AUC                                       0.779              0.794               0.819
  Accuracy                                  72.4%              69.9%               76.2%

Usage times are shown as hy (hour x year); PPV: Positive predictive value; NPV: Negative predictive value; AUC: Area under the curve.

In the ROC analysis for women, the cut off value was found to be 17.5 hy. When cut off value is tested, total accuracy is good with 69.9 %. While the true estimate of true risk is 63.6 %, the true non-risk estimate is 78.9 % The ROC analysis for women is statistically significant ([Table 2](#T2){ref-type="table"}).

In the ROC analysis for men, the cut off value was found to be 20.5 hy. The best estimate compared to total and women was realised in men ROC analysis. When cut off value is tested, total accuracy is good with 76.2%. While the true estimate of true risk is 61.3%, the true non-risk estimate is 67.5%. The ROC analysis for men is statistically significant ([Table 2](#T2){ref-type="table"}).

The relationship between the lordosis risky group and gender has been examined. While 59.1% of the women were in the risky group, the rate of risky lordosis group in males was calculated as 36.5%. The difference was statistically significant ([Table 3](#T3){ref-type="table"}).

###### 

The relationship between the Lordosis Risk Group and Gender was examined

  ----------------------------------------------------------------------------------------------------
  Gender \* Lordosis Risk Group Crosstabulation                                                    
  ----------------------------------------------- -------- -------- ---------------- ------------- ---
                                                                    Lordosis Risk\   Group Risky   p
                                                                    NonRisky                       

                                                                                                   

  Gender                                          Female   Count    38               55            

  \% within Gender                                40.9%    59.1%                                   

  \% within Lordosis Risk Group                   48.7%    70.5%                                   

  Male                                            Count    40       23               \< 0.005      

  \% within Gender                                63.5%    36.5%                                   

  \% within Lordosis Risk Group                   51.3%    29.5%                                   

  Total                                                    Count    78               78            

  \% within Gender                                50.0%    50.0%                                   

  \% within Lordosis Risk Group                   100.0%   100.0%                                  
  ----------------------------------------------------------------------------------------------------

Fischer's Exact Test; Lordosis Risk Group is divided by the median value of 12.5 degrees.

The lordosis risk group and mean of usage were compared. The mean duration of total usage was 27.69 hy ± 12.67 hy in the group with lordosis \< 12.5 as we said not a risky population, whereas it was calculated as 15.06 ± 11.44 hy in the group with lordosis \> 12.5 as we said risky population. The difference was statistically significant (p \< 0.0001) ([Table 4](#T4){ref-type="table"}).

###### 

The relationship between the lordosis risk group and the average of usage time was compared Lordosis Risk Group and Total Usage Time

                                    Usage Time   p       
  --------------------- ----------- ------------ ------- -----------
  Lordosis Risk Group   Non-Risky   15.06        11.44   \< 0.0001
  Risky                 27.69       12.67                

Lordosis Risk Group is divided by the median value of 12.5 degrees.

Discussion {#sec1-4}
==========

The cervical lordosis is the curve of the cervical vertebrae. Cervical lordosis provides horizontal gaze. Cervical lordosis helps to keep the spine in balance, provides it by turning to lordosis from kyphosis in the junction at the cervicothoracic region.

There is no clear study of the physiological curve in the cervical region. It has been stated that there may be differences in many people. The average accepted lordozis angle 20-35 \[[@ref1]\] \[[@ref2]\] \[[@ref3]\] \[[@ref4]\] \[[@ref5]\]. However, there is no consensus on under which angle of the cervical lordosis can cause problems.

Many conditions affect cervical lordosis. Trauma, working postures in the job, and degenerative diseases affect cervical lordosis. Increased flexion/hyperflexion in the cervical region causes changes in the cervical region. Because of the prolonged tendency to flexion, the weight effect created by the weight of the head and the strain of the neck muscles will cause degeneration of the cervical vertebrae and discs, loss of lordosis and kyphosis. Cervical muscles are strained, ligamentous structures are deteriorating. These are the most important causes of loss of cervical lordosis. As a result of this, cervical disc degenerations, kyphotic cervical stenosis, cord tension, radicular symptoms are encountered \[[@ref6]\] \[[@ref7]\] \[[@ref8]\].

Cervical colon separated to the 3 division by Luis. The anterior column is the disc and the vertebral body while the posteriors are defined as facet joints. The primary loading segments of the cervical column will be affected by the loss of cervical lordosis, which will accelerate the degeneration and the developing sagittal imbalance \[[@ref9]\].

Deviations from this curvature, such as a loss of lordosis or the development of cervical kyphosis, are associated with pain and disability \[[@ref2]\] \[[@ref10]\] \[[@ref11]\] \[[@ref12]\] \[[@ref14]\] \[[@ref14]\].

There have been many publications on cervical lordosis and neck pain. While some studies found no correlation between cervical lordosis and neck pain, and some studies found strong correlations between neck pain and cervical lordosis \[[@ref15]\]\[[@ref16]\]\[[@ref17]\]\[[@ref18]\]\[[@ref19]\].

In 1994, Helliwell stated that in patients with chronic neck pain, the cervical lordosis angle is more straight or less \[[@ref20]\].

The normal lordotic angle has been shown to be different in many studies because the cervical spinal region is the most mobile segment of the spinal column \[[@ref2]\] \[[@ref12]\].

In the study of Mc Aviney et al. in 2005, cervical X-rays and angular measurements and examining neck pain, they noted that neck pain was statistically high in cervical curvature less than 20 degrees and could be considered clinically normal at above 30 degrees \[[@ref13]\].

Mobile phones and technological devices have begun to be used more and more in our lives in the last 20-30 years. For using these devices, especially mobile phones, the cervical region's flexion and hyperflexion are essential. The flexion posture of the neck and the weight of head are disturbing the balance of the spine. Also, the use of technological devices and the duration of use during the day increases. The load on the cervical spine while using mobile phones in the cervical region has already been published before \[[@ref6]\].

According to the degree of flexion, the stress in the cervical region increases, loads on discs increase, loss of lordosis and degenerative processes accelerate. This can be the source of pain. However, loss of lordosis will lead to greater pathological problems in the later period. It was pointed out in an issue in an article published in 2014. It has been tried to take attention to the danger waiting for us by giving numerical data. In the article, it was estimated that the average time spent in college with reading books and mobile devices in the flexion posture was 5000 hours \[[@ref21]\].

The effect of mobile devices on our lives was studied, and the most common symptom was found to be neck pain even in young patients in the study of Azaria et al. \[[@ref22]\]. They reported a problem as high as 72.1 %. And the increase in the intensity of use has also increased the symptom of neck pain, which is very short compared to the work we do \[[@ref22]\].

The existence of neck symptoms in association with cell phone usage has been previously described, but it is very rare. The association between the degree of cervical lordosis and the usage time of mobile devices has never been mentioned before. We studied the effect of total time of usage on cervical lordosis in our study.

We considered the usage duration as a numerical value and assessed whether it correlated with the cervical lordosis regardless of pain score. Although we think that neck pain is related to cervical lordosis in general, we did not include the pain score in this study. Patients may be able to live pain periodically at different grades, so we made only an angular evaluation to be more objective.

We were meticulous when choosing patient populations. We worked on a young patient population. Our goal here is that this population is relatively remote from the expected degenerative processes with age, and the duration of usage is higher in this population. For this reason, we think the correlation will be more meaningful.

There are two different main methods of measuring cervical lordosis. Cobb and Harrison posterior tangent methods for cervical lordosis measurements have high reliability in evaluating cervical lordosis and are the most commonly used methods in practice \[[@ref23]\] \[[@ref24]\].

However, due to the degenerative changes in the cervical region, the use of the inferior vertebral endplates in the Cobb method showed that this method is lower in diagnostic accuracy than the tangent method, which uses the posterior edges of the vertebral corpus. So we chose Harrison posterior tangent method.

The relation of the Harrison posterior tangent method to the effective lordosis was found to be higher than the Cobb method, and also the measurement technique is more practical \[[@ref24]\].

As a result of our study, cervical lordosis decreases in the correlation between total duration of usage. Especially the values of 20.5 hy were accepted as a critical threshold in patients.

So, according to the statistical analysis, approximately a value of 20 hy is lowered cervical lordosis under 12.5 degrees nearly 70 % in the population. An average of 2 hours per day during a 10-year period creates a risk of loss of cervical lordosis. There are some rehabilitation aimed at the loss of cervical lordosis, and it was written that they are useful. Anterior head weighting procedures were applied for loss of cervical lordosis in a study and improvement of cervical lordosis has been seen in patients \[[@ref25]\].

We are all at risk in this age. Maybe we all need cervical rehabilitation. Or using such mobile devices without cervical flexion will relatively protect our cervical spine. Otherwise, cervical spine pathologies may be a problem that we will all encounter.

In conclusion, cervical vertebrae problems that will develop with the necessity of flexion of the cervical region and lifestyle in this way will also force our lives in the future. As a result of our study, cervical lordosis decreases in the correlation between total duration of usage. Especially the values of 20.5 hy were accepted as a critical threshold in patients. This situation is likely to lead to the loss of cervical lordosis in the following years and to cause serious problems associated with it.
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